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Introduction 
Tillage, nutrient and manure management have a significant impact on surface and groundwater 
quality, especially surface water runoff. In order to meet the designated criteria set by the 
TMDL rules for the State of Iowa for over 157 impaired water bodies, soil erosion control and 
residue management, along with manure management, have to be a priority. A recent tillage 
survey sponsored by the Iowa Resource Management Partnership (IRMP) committee in 1999, 
and published in 2000, indicated the need for improvement in adopting conservation practices. 
The survey shows no increase in conservation tillage practice (i.e., no-till) for the period of 1997-
1999. Residue management is one of the critical components in soil erosion control that can be 
introduced as one of the potential ideas to expand on and incorporate with other educational 
efforts that have been put forward by IDALS, the DNR and Iowa State University. 
An integrated approach in development and adoption of best management practices for manure, 
nutrient, tillage and crop residue management is essential. Practitioner involvement, through out 
the process of planning and implementing educational programs, enhances adoption of 
recommended practices. 
The perception farmers have about no-till as related to cold soil temperature, wet soil, soil 
compaction, low yield, and a host of other concerns, as shown in the IRMP survey, need to be 
addressed in order to increase the adoption of conservation tillage practices. Research shows 
that strip-tillage, ridge till, and minimum tillage to be effective alternatives for conventional 
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tillage especially for corn production. The challenge is to integrate residue management with 
manure or nutrient management. Commonly used manure injection equipment reduces residue 
levels to a point where erosion becomes a significant problem in all tillage systems. 
The rationale underlying the proposed project is that until a great deal of awareness of the role of 
residue management and soil erosion control in determining water quality is achieved, 
educational and field implementations will be compromised due to a lack of understanding of the 
role erosion has in impacting water quality for lakes and rivers. The essential element of this 
project is that nutrient, manure, tillage and residue management will not be fully effective until 
producers understand the role these practices play in improving water quality. 
Objectives 
The major goal of this project is to demonstrate several tillage and manure management 
strategies on field-scale demonstrations. This goal can be achieved through the following 
objectives: 
1. Evaluate corn yield response to an integrated approach of three tillage and manure 
management systems for corn after soybean. 
2. Address concerns and perceptions of adopting no-till and its impact on yield, residue 
management, and manure use as a plant nutrient source. 
3. Document the impact of integrated manure and tillage management system on soil and 
water quality. 
4. Develop education programs based on research findings and field demonstrations. 
5. Evaluate the economic return of the integrated approach of manure and tillage 
management system. 
Materials and Method 
The strategy for this project is to conduct field demonstrations in 10-15 counties in northeast and 
central Iowa in cooperation with Northeast Iowa Agricultural Experimental Association 
(NEIAEA). A "Hub and Spoke" participatory education model will be used as a foundation for 
education and outreach programming. A network of livestock producers, commercial manure 
applicators and crop producers will be developed to conduct replicated trials on participants' 
farms in conjunction with research efforts conducted at the Northeast Research Farm. The model 
for conducting the field demonstrations is as follow: 
1. Northeast Research Farm (HUB): One of the demonstration sites will be on the NE 
Research Farm in Nashua. This site will be the HUB for demonstrating the following: 
A. Three tillage systems consisting of no-till, conventional tillage (fall chisel and 
field cultivation), and strip-tillage with narrow strips (6-inches wide or less to 
minimize residue loss). 
B. Four different manure rates, control where no manure will be applied, Y2 corn 
need (75 lb N/acre), manure rate to supply full com need (150 N/acre), and 
excessive rate of 225 lb N/acre. The accuracy in achieving such rates depends on 
equipment calibration. 
100 
C. Similar to manure application rates four commercial N rates will be demonstrated 
on the hub. 
2. On Farm Demonstrations (Spokes): Fourteen producers have participated in this 
project during the 2002 growing season. An additional 12 sites will be recruited for the 
2003 growing season. Demonstration sites consist of different tillage systems according 
to the farmers current tillage system that has been used by the farmer. These tillage 
systems can be grouped into: 1) no-till, 2) minimum-till, and 3) conventional-till. The 
majority of the farmers apply their manure during the fall and small number during 
spring. Manure was injected or using a disc-cover in all sites. 
Sampling and Analyses 
Daily and weekly measurements and data collections conducted including manure analysis, 
initial and after harvest soil analysis, soil moisture, plant analysis, and grain yield measurements. 
Educational Outreach 
Educational materials and information generated from this project disseminated to a wide 
audience of farmers, agricultural businesses, local and state agencies, crop consultants, and the 
general public though different formats: including field days, news letter publications, mid-term 
and annual reports, oral presentation in meetings and workshops, and winter meetings with 
participating producers. 
Results and Discussion 
This project was developed to provide a linkage between research findings of small-scale field 
plots and the on-farm demonstrations. The concept was based on using the diffusion model in 
developing and disseminating extension education materials. This approach provides an 
opportunity for an active involvement of farmers in designing and conducting on-farm 
demonstrations. 
The results presented hear are only small portion of the data generated from the on-farm 
demonstrations that would be shared with participating farmers. 
Figure 1 represents the relationship between late spring soil N03 increase and applied manure N 
rate of different sites. The results show a positive linear correlation between the increase in soil 
N03 concentration and the increase in manure application rate. The increase in manure . 
application explains only 43% of the variability in soil nitrate increase over all sites. This may 
be due to 1) soil heterogeneity and sites differences in management's practices (i.e., tillage, crop 
rotation, etc.) and 2) different manure history of different farms, where farmers with extensive 
manure use did not show significant change in N03 concentrations due to additional N 
application. 
Another indicator that can be utilized in manure management is the fall stalk N03 concentration 
test to evaluate the status of N in corn and if it has normal or above normal supplies of available 
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N. Results in Fig. 2 show the effect of N rate increase on fall stalk N03 concentration for 
different sites. Sites with different manure history show different N concentration in stalks. The 
majority of sites show that the optimal N rate to achieve optimal yield was slightly above 100 
lb/acre above which yield response was not significant as shown in Fig. 3. 
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Figure I. Relationship between nitrogen rates applied as liquid manure and the increase in late 
spring nitrate concentrations for all sites. 
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Figure 2. Relationship between nitrogen rates applied as liquid manure and fall stalk nitrate 
concentration of different sites. 
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Figure 3. Relationship between nitrogen rates applied as liquid manure and com yields of 
different sites. 
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